ABSTRACT
INTRODUCTION
Cerebrovascular disease or stroke is the third most common cause of death after cancer and ischemic heart disease. The death rate following stroke is 25% (1) . Stroke is characterized by the sudden loss of blood circulation to an area of the brain, resulting in a corresponding loss of neurological function. Stroke is uncommon below age of 40 years and is more common in males. In elderly, it remains a major cause of morbidity and mortality. The burden of the disease in South Asian countries (India, Pakistan, Bangladesh, and Sri Lanka) has inclined and is expected to rise (2) .
Stroke can be classified as either haemorrhagic or ischemic. Ischemic stroke refers to the blockage of cerebral blood flow due to a blood clot, which is either due to thrombosis or due to embolism and is more common than haemorrhagic stroke. Haemorrhagic stroke accounts for 10-15% of all strokes and is associated with higher mortality rates than cerebral infarctions (3). Khan et al. conducted a study on 280 stroke patients at Ziauddin Hospital Karachi observed (70.1%) had cerebral infarction and (29%) had cerebral haemorrhage (4) .
Distinction between cerebral ischaemia and haemorrhage is necessary for safe administration of thrombolytic and anti thrombotic for patients with ischemic stroke. Noncontrast CT scan is the standard and accurate non-invasive tool to distinguish between cerebral infarction and haemorrhage (5) . It is impossible for all stroke patients to have CT scan of brain immediately after admission because of lack of facilities and limited access due to cost or distance, especially in rural areas in the developing countries such as Pakistan.
Haemorrhagic and ischemic stroke cannot be distinguished clinically that is why the use of weighted clinical scores has been proposed to differentiate haemorrhagic from ischemic stroke. The two European recognized clinical scores are Allen's or Guys Hospital score and Siriraj Hospital score (6,7).
Siriraj Stroke Score was developed in Thailand (Siriraj Hospital) by Poungvarin et al. in 1991 (8) . Studies comparing the two scores have concluded that the Siriraj score is better than the Guy's hospital score (9) (10) (11) . Results of the most of the studies has concluded that Siriraj score is better than Allen's score especially in diagnosis of cerebral haemorrhage and has utility of being used within 24 hours of acute stroke (11) (12) (13) .
The purpose of this study is to compare the accuracy of Siriraj score in comparison with CT scan brain in differentiating between cerebral infarction and cerebral haemorrhage; considering CT scan as standard investigation. For haemorrhagic stroke CT brain, sensitivity is 89% and specificity 100% (14) . By conducting this study in our population, we can analyse how much sensitive and specific Siriraj score is, when applied to our population. The results would be very beneficial and cost effective.
MATERIALS AND METHODS
This is a cross sectional study conducted in the department of medicine of a tertiary care hospital, Karachi. Sample size was calculated by using WHO formula, it was 152, and the study was conducted from May to October 2011. All consecutive 152 patients admitted with acute stoke were registered in a pre-tested questionnaire after taking informed consent. A favourable ethical opinion was obtained from the Abbasi Shaheed hospital ethical committee for the study. Acute stroke was defined as per WHO criteria "rapidly developing signs of focal or global disturbance of cerebral functions leading to death or lasting longer than 24 hours with no apparent cause other than vascular" (15) .
All patients with measureable neurological deficit, whose symptoms lasts for more than 24 hours, having age between 40-85 years, of either gender were included. Patients with altered consciousness after head injury, with a measureable neurological deficit lasting for less than 24 hours and with subarachnoid haemorrhage or space occupying lesions were excluded. Patients with Patients were categorized as conscious having Glasgow Coma Scale (GCS) > 13, drowsy having GCS, between 08 to 12 and unconscious having GCS < 08. Siriraj Score was calculated and compared with CT scan findings of the patient on admission. The Radiologist of the hospital was blinded to the clinical feature and was asked to report the scan as having cerebral haemorrhage or infarction. Siriraj Stroke Score was calculated using the formula = (2.5 × level of consciousness) + (2 × vomiting) + (2×head-ache) + (0.1×diastolic blood pressure) -(3 × atheroma markers) -12. This was performed in every patient. Score was calculated after obtaining all relevant information and examining the patient if patient was conscious and from if he brought unconscious than from the witness, who first saw the patient. If any variable was not measured than the score was adjusted as zero. A score of > 01 indicates cerebral haemorrhage while score of < 01 indicates cerebral infarction. The score between 01 and -01 represents unequivocal results.
Statistical Analysis
Statistical analysis was performed using SPSS (IBM SPSS Statistics 20.0) software. Continuous variables (Age and diastolic blood pressure), were calculated by mean ± SD. Frequencies and percentages were calculated for gender, level of consciousness, vomiting, headache at onset. Sensitivity and specificity, Positive Predictive Value (PPV) and Negative predictive Value (NPV) were calculated for diagnostic accuracy of Siriraj score for haemorrhagic stroke, taking CT scan as gold standard.
RESULTS
Total 152 patients meeting inclusion criteria were included in the study. Out of which 39.5% were male. Overall, mean age was 59.28±11.91, 56.32±12.69 in haemorrhagic group and 62.32±10.28 in non-haemorrhagic group. (Table 3) . We calculated true positive in haemorrhagic group, which were found to be 55 (36.1 %), false negative that were found to be 22 (14.4 %), false positive were 14 (9.2%) and true negative which were 61 (40.1%). Sensitivity, specificity, PPV, NPV and accuracy of Siriraj score for haemorrhagic stroke were calculated (Table 4) .
DISCUSSION
Management of stroke largely depends on differentiation between haemorrhagic from ischemic stroke. Clinical stroke scores like Siriraj score can be helpful in clinical differentiation between subtypes of stroke, where the facility of CT brain is not available. The practical utilization of these scoring systems would be effective to exclude cerebral haemorrhage so that use of thrombolytic or antithrombotic can be safely offered to the patients with ischemic stroke. To exclude cerebral haemorrhage the clinical score should have high sensitivity for haemorrhagic stroke. The sensitivity of Siriraj score in our study was 71.4%, is closer in comparison with other studies of Indo Pak region where the incidence of haemorrhagic stroke is higher than western population (4). Sensitivity of Siriraj score for haemorrhagic stroke was reported 78% by Badam et al. (16) , 75% by Soman et al. (12) , 73% by Shah et al. (13) , 67% by Sherin et al. (17) . All these figures are comparable to results in our study.
Specificity of Siriraj score for haemorrhagic stroke from our study was found to be 81.33% which was also favoured by results from other studies in Indo Pak. Specificity was reported 90% by Shah et al. (13) Sciences Islamabad concluded that sensitivity and specificity of cerebral infarction was 71% and 85% respectively and for cerebral haemorrhage were 87% and 83% respectively, Positive predictive value of Siriraj score for cerebral infarction and cerebral haemorrhage were 87% and 83% respectively (13) . The variation in results of different studies may be explained by different settings, difference in patient's ethnic background and prevalence of haemorrhagic stroke as well as methodological variations (e.g.; perspective versus retrospective collection of data) of various studies. Over all, Siriraj score has better sensitivity in Asian population and less sensitivity in African and western population. Our study showed the sensitivity of 71% so it cannot be safe enough for accurate diagnosis of haemorrhagic stroke and we recommend the use of CT brain for accurate diagnosis. Still it is unlikely that CT scan would be available and easily accessible to all stroke patients and therefore the search must be continued for simple scoring system having better accuracy. Further studies are required to modify the variables of Siriraj score to exclude variables of low discriminate value and to include new variables like neck stiffness, seizures that are more specific for haemorrhagic stroke and atrial fibrillation, Carotid Doppler and lipid profile which are more specific for ischemic stroke.
Siriraj score is more sensitive for the diagnosis of haemorrhagic stroke but still not accurate enough to replace the CT scan brain as investigation of choice. Further studies are required to improve the accuracy of Siriraj score by adding new variables of high discriminate values and development of clinical scores having more accuracy for diagnosis of stroke. Siriraj scoring system can give a clinical and bed side diagnosis of haemorrhagic stroke in the setting where CT Scan brain not available especially in rural areas of a third world country such as Pakistan, however the CT scan is the only reliable investigation for distinguishing between haemorrhagic and ischemic stroke and it should be made available and affordable.
